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• Public engagement/communication need

#1 ask 
“how/what can I cook sustainably this at home?” 

“what are the impacts of this recipe?”
We need this information to empower citizens!

People do not think in ingredients, they think in recipes

Need for communication around sustainable menu development and recipe design. 

Need for data / visualisations of nutrition and food education, pack and portion advice etc.
Are there recipes that meet or are within the Eat-Lancet ?

• Industry need

• Policy need

We need sustainable recipes tools and data



This builds on previous NLP and recipe work

https://doi.org/10.1016/j.egypro.2017.07.245

https://dx.doi.org/10.3389%2Ffrai.2020.621577

LEAP 2021 Poster for the project: Communicating the 
environmental impact of plant based recipes – funded by the 
Alpro foundation (2021).

Multiple studies already
• Nutritional and health studies (Reinivuo et al., 2009; Trattner et al., 2017)
• Computational linguistics (Jurafsky, 2015),
• Computational gastronomy (Jain et al.,2015)
• Online shopping recommendations (Aiello et al., 2019)
• Semantic web (Haussmann et al., 2019)
This is still a young field of investigation!

https://doi.org/10.1016/j.egypro.2017.07.245
https://dx.doi.org/10.3389%2Ffrai.2020.621577


Other Recipe NLP research
Analysis of submitted recipes (Asano and Biermann, 2019)

Share of submitted recipes containing different tags from 2005-
2018 as a time-series. https://doi.org/10.1038/s41893-019-0316-0

Flavour networks (Ahnert 2013) 10.1186/2044-7248-2-4

Existing food ontology groupings 

Using Word Embeddings to Learn a Better Food Ontology 
https://doi.org/10.3389/frai.2020.584784

Healthfulness Assessment of Recipes Shared on Pinterest 

Relationship between 
pinners’ popularity and 
their recipe ingredients.
(Cheng et al 2021) 
https://doi.org/10.2196/257
57

https://doi.org/10.1038/s41893-019-0316-0
https://doi.org/10.1186/2044-7248-2-4
https://doi.org/10.3389/frai.2020.584784
https://doi.org/10.2196/25757


Ecolabels are becoming mainstream

There are many (10+) environmental Ecolables now emerging with different food label designs, with 
combined and multicomponent scores

https://doi.org/10.1016/S2542-5196(21)00231-X

https://doi.org/10.1016/S2542-5196(21)00231-X


Generic Meals and carbon labels
Edamam, a provider of nutrition data and semantic solutions for businesses in the 
food, health, and wellness sectors (https://developer.edamam.com)  
• Integrated a food environmental impact database of 2,842 ingredients (using the 

classification system of the USDA Nutrient Database for Standard Reference, 
Release 24). This food environmental impact database was based on 
environmental data from Poore and Nemecek (2018) and was supplied by City.

• For some items which are not part of USDA food list Edamam used in-house 
nutrition experts to map them to USDA items.

• Edamam has labeled about 5 million recipes in the English language web with 
CO2 labels ranking from A+ (best) to G (worst) and is making those searchable 
via its Recipe Search API.

Edamam’s Generic meals are a database of 180,000+ recipes that encompass 
more than 90% of what restaurants offer/commonly cooked at home.
• Similar recipes are clustered based on titles after removing certain non essential 

words from the title. These recipes represent the initial generic meal set. 
• Compare recipes based on nutrition and content and remove any outliers. From 

the rest of the recipes Edamam build a combined recipes for which they also 
create a distribution of labels and nutrition among the recipe population. CO2e is 
one of the values which is part of this calculation.

• Edamam matched the CO2e data and carbon labels to the Generic meals 
database.

https://developer.edamam.com/


Results: YES! Eat-Lancet compatible recipes!

196,005 recipes with 100% ingredients matched to CO2e data. Mean 2101.45g of CO2e per portion, (SD 
3472.02g)
Information provided in grams of CO2e per portion, per Kcal, per g of protein

Eat-Lancet recipes: Assume consumption of this recipe is scaled to meet 2500 kcal, and protein 56g, is the scaled recipe below 1780g of CO2e.

5,619 recipes met this criteria! (2.8%) Mean 180.87g of CO2e per portion, (SD 117.20g)
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Different ways to cut the data… Health/Diet
Metadata presented for Meal type, Health/Diet type, Cuisine type, Dish type, and Ingredients per 
recipe

SUGAR
CONSCIOUS

No 
Classification VEGETARIAN MEDITERRANEAN GLUTEN_FREE VEGAN

KETO
FRIENDLY PALEO DASH

Count 49,690 29,031 111,263 37,869 81,000 24,651 22,372 11,270 7,086 
Avg. g 
CO2e 
per 
portion 2,313.34 4,320.09 833.55 1,417.64 2,013.42 402.28 2,349.80 1,881.94 816.31 

Different carbon impact 
spreads across Diet choice 
types, but also the 
number of recipes 
matters!

DASH, Vegan, and 
Vegetarian recipes had the 
lowest mean, median and 
IQR of any specific 
health/diet type.



Different ways to cut the data… Cuisine type
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Different ways to cut the data… Dish type
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There are a % of recipes that meet the Eat-Lancet – Dish types vary in footprint, but a problem with sample size/tagging



Different ways to cut the data… Ingredients

Recipes that feature this ingredient. 

Beef Lamb Shrimp Cheese Pork Chicken Eggs Fish Tofu Beans Peas Lentil Nuts
Mean g 
of CO2e
per 
portion 10,265.96 8,139.05 3,448.71 2,388.032 2,890.13 2890.13 1,552.63 3,086.02 1,054.26 2,473.38 2,057.60 1,742.12 1,289.52

Count 11,984 1,776 3,890 44,959 18,411 18,411 55,074 3,795 1,168 13,157 302 1,312 33,835 
# of
Eat-
Lancet 0 0 4 48 17 14 542 8 12 608 31 206 1802
% Eat-
Lancet 0.0% 0.0% 0.1% 0.1% 0.1% 0.1% 1.0% 0.2% 1.0% 4.6% 10.3% 15.7% 5.3%



Different ways to cut the data… Ingredients
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Different carbon label spreads across ingredient types, but also the number of recipes matters!



Key take-aways

• We have a database for CO2e of ~200,000 commonly cooked recipes in the English language (web)
• Information provided in grams of CO2e per portion, per Kcal, per g of protein and carbon labels
• This database, and API can easily be used on menus, cookbooks etc.

• Recipes from different cuisines, dishes, health/diets, and protein sources all can NOW be cooked to meet the 
Kcal and Protein requirements set out by the EAT-Lancet. 

• DASH, Vegan, and Vegetarian recipes had the lowest mean, median and IQR of any specific health/diet type.
• We need to think about how carbon/eco labels convey complexity when compared to specific diet 

requirements (e.g Eat-Lancet).



Please do get in touch 
Dr Christian Reynolds 
Centre for Food Policy, City, University of London
@sartorialfoodie christian.reynolds@city.ac.uk

The Centre for Food Policy, City, University of London offers the following courses
• Nutrition and Food Policy BSc (Hons), with Distance Learning option

Undergraduate degree
• Food Policy MSc/PGDip/PGCert, with Distance Learning option

Postgraduate taught degree
• PhD/MPhil Food Policy

Postgraduate research degree
https://www.city.ac.uk/prospective-students/courses/postgraduate/food-policy

Thank you again to all my numerous collaborators and Edamam!

mailto:christian.Reynolds@city.ac.uk
https://www.city.ac.uk/prospective-students/courses/postgraduate/food-policy
https://www.city.ac.uk/prospective-students/courses/postgraduate/food-policy
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